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TEST VEHICLE BALL GRID ARRAY PACKAGE 

BACKGROUND OF THE INVENTION 

5 Field of the invention 

The present invention relates to a test vehicle ball 
grid array package, and more particularly to a test vehicle 
ball grid array package which is manufactured to test a 
semiconductor chip. 

10 

Description of the Prior Art 

As generally known in the art, a semiconductor package 
is divided into a mass package and a test package. The mass 
package is manufactured for goods . The test package is 

15 manufactured to test a semiconductor chip. A test vehicle 
package using a ceramic or side bridge package is widely used 
as the test package. 

Hereinafter, a conventional test vehicle ceramic package 
will be described with reference to FIG. 1. 

20 A semiconductor chip 10 is located at a groove 2 of a 

substrate. A cap 5 covers the groove 2 in which the 
semiconductor chip 10 is located. Bonding pads (not shown) of 
the semiconductor chip 10 and leads 3 of the substrate 1 are 
connected to each other by a metal wire 4. A lead part 
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extending outward from the substrate 1 is foamed to face the 
lower direction of the substrate 1. 

Such a test vehicle ceramic package is easily able to 
test a low density and speed element. Testing of the 
5 semiconductor chip 1 is performed in a state which contacts 
leads 3 of the substrate 1 with an electrode of a test PCB. 

The conventional test vehicle ceramic package is 
suitable to test a low density and speed element , but is 
unsuitable to test a high density and speed element. The 
10 reason is as follows. In the conventional test vehicle 
ceramic package, since metal leads are long, a parasitic 
capacitance of the conventional test vehicle ceramic package 
is great.. Since, a ceramic, material, that is,, an insulator is 
inserted between .:■ leads, a capacitance of the ifconventional 
15 test vehicle . ceramic package is great. Accordingly, during 
the testing of a high density and speed element erroneous 
operation occurs and proper testing is not performed. 

Although it is neither shown nor described, a land grid 
array test vehicle package has been developed to test a high 
20 density and speed element such as a RAMbus element. The land 
grid array test vehicle package is limited to a chip size and 
in a pad location. 

As a result, since the conventional test vehicle ceramic 
package has a great parasitic inductance and capacitance, it 
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is unsuitable for the conventional test vehicle ceramic 
package to be used in order to test the density and speed of 
high-density and high-speed elements. 

Furthermore, since a size of the conventional test 

5 vehicle ceramic package is twice to three times as great as 
that of a general package, it is difficult to manufacture the 
conventional test vehicle ceramic package. 

Moreover, the conventional test vehicle ceramic package 
needs a test PCB. ' Thus, it creates problems for a 

10 manufacturer and increases the production cost. ■ 

In order to solve the above problems, conventionally, 
the testing is performed by means of a decap process for a 
general .package without, manufacturing a .test - package . : In: the 
decap ^process,: .^a generally manufactured package, is: decapped 

15 to expose a semiconductor chip, and an : electric signal is 
applied to : each bonding pad of the exposed/ semiconductor chip 
to test the semiconductor chip. Since the decap process is 
added to the conventional method, it is unsuitable in a 
process side. Since an analysis of a decap area for a 

20 defective analysis is poor in reliance and an inaccurate 
sampling occurs, it is substantially difficult to use the 
conventional method using the decap process. 
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Accordingly, the present invention has been made to 
solve the above-mentioned problems occurring in the prior 
art, and an object of the present invention is to provide a 

5 test vehicle ball grid array package which is suitable to 
test a high density and speed element. 

In order to achieve the object, there is provided a test 
vehicle ball grid array package comprising: a PCB having 
bonding fingers; an adhesive material being coated on an edge 

10 of the PCB; a sealing post being adhered on the adhesive 
material;, a semiconductor testing chip having a plurality of 
bonding pads adhered on the PCB;. a plurality of metal wires 

. separately connecting bonding pads of the PCB to the bonding 

*- lingers : of the .-• PCB; a sealing cap adhered ••■ on: a > sealing post 

15 -for sealing the semiconductor chip; and a plurality of solder 
balls adhered to a lower side of the. PCB . 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 The above and other objects, features and advantages of 

the present invention will be more apparent from the 
following detailed, description taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a sectional view showing a conventional test 
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vehicle ceramic array package; 

FIG. 2 is a sectional view showing a test vehicle ball 
grid array package according to an embodiment of the present 
invention; 

5 FIG. 3 is a sectional view showing a test vehicle ball 

grid array package according to another embodiment of the 
present' invention; 

FIG. 4 is a flow chart which illustrates a manufacturing 
process of a test vehicle ball grid array package according 
10 to an embodiment of the present invention; and 

FIGs. 5A to 5D are a top view and sectional views, 
respectively, which show each step of the manufacturing 
. ... process . . . ., ... . ...^ :.: . . . : . . 

15 DETAILED DESCRIPTION OF .THE PREFERRED EMBODIMENTS 

Hereinafter, a preferred embodiment of the present 
invention will be described with reference to the 
accompanying drawings. In the following description and 
20 drawings, the same reference numerals are used to designate 
the same or similar components, and so repetition of the 
description on the same or similar components will be 
omitted. 

FIG. 2 is a sectional view showing a test vehicle ball 
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grid array package according to an embodiment of the present 
invention . 

The test vehicle ball grid array (hereinafter, referred 
to as "TV-BGA") package includes a PCB 20, an adhesive 
5 material 27, a sealing post 24, a semiconductor testing chip 
30, a plurality of metal wires 28, and a plurality of solder 
balls 32. . 

The PCB 20 has bonding fingers 22. The adhesive 
material 27 is coated on an edge of the PCB 20. The sealing 

10 post 24 is adhered on the adhesive material 27. The 
semiconductor testing chip 27 includes a plurality of bonding 
pads (not shown) which are adhered on the PCB 20. A 

plurality of metal wires 28.. separately connect bonding pads 

of the PCB 20 to the bond fingers of • .the PCB 20. The sealing 

15 cap 25 is adhered on : ; a sealing post for sealing - the. 
semiconductor test chip 30. -A plurality of solder balls 32 . 
are adhered to a lower side of the PCB 20 to be connected to 
a circuit pattern (not shown) . The solder balls 32 function 
as means for mounting the PCB to an external device. 

20 The bonding fingers 22 are connected to bonding pads of 

the semiconductor chip 30 by means of a gold wire 28 or a 
material similar to the gold wire 28 and functions as an 
electrode of the PCB 20. Each of the bonding fingers 22 can 
take any reasonable shape, rectangle, triangle, circle, or 
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shape so long as they are sufficient for wire bonding. 

Each of the sealing post 24 and the sealing cap 25 is 
made from non-conductive material or a similar material. The 
sealing post 24 is adhered on the PCB 20 by means of a 
5 material similar to an adhesive tape. The sealing cap 25 has 
an extrusion 24a which is formed thereon so that the sealing 
cap 25 is easily attached to the sealing post 24 by means of 
the extrusion 24a. The sealing cap 25 is adhered on the 
extrusion 24a of the sealing post 23 by an adhesive tape 26, 

10 a low temperature thermoplastic tape, or a material similar 
to the low temperature thermoplastic tape. 

A solder ball 32 is attached to a lower surface of the 
. ..PCB 20 by performing a ball mounting and a ref lowing ... . : 

vi , By coating ^plurality of adhesive tapes on a plurality «•.• 

15 of parts of the . PCB 20 and sealing a semiconductor . -'Chip 30 
using the sealing post 24 and the sealing cap 25, the TV-BGA 
package according to the present invention is manufactured. 
Accordingly, a test vehicle with high-density and high-speed 
elements can be easily realized. When testing the high 

20 density and speed test vehicle, a parasitic inductance and a 
capacitance should be small. Since the TV-BGA package 
according to the present invention has no metal lead, a 
parasitic inductance is small and there is no parasitic 
capacitance between leads, which allow a test vehicle with 
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high-density and high-speed elements to be obtained. 

Also, when analyzing a semiconductor chip, the TV-BGA 
package does not need a decap method. Thus, it improves the 
accuracy of analysis. 
5 The TV-BGA package according to the present invention is 

applied to an edge pad-type chip or a center pad-type chip. 

FIG. 2 is a sectional view showing a TV-BGA package 
according to an embodiment of the present invention which is 
applied to an edge pad-type chip. FIG. 3 is' a sectional view 
10 showing a TV-BGA package according to another embodiment of 
the present invention which is applied to the center pad-type 
chip. As shown in FIGs . 2 and 3, the TV-BGA package is not 

limited .to .a location of a. chip pad. Numeral -reference. 3 .0 a 

represents :^av: center .: pad- type .semiconductor chip : r Since therev'. ■ > 
15 is no limitation on a location of the chip pad- in' the TV-BGA 
package according to the present invention, - .the TV-BGA 
package can perform even an analysis which it is difficult 
for a conventional face down BGA type package to perform. 

The TV-BGA package according to the present invention 
20 shares a predetermined area with a ball grid array test board 
to be used. Accordingly, the TV-BGA package does not need a 
special PCB, so it is economical. 

In addition, since the TV-BGA package according to the 
present invention is manufactured by conventional equipment 
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and process without using new equipment and process, it is 
unnecessary to develop new equipment, thereby providing 
technical and economical advantages. 

A manufacturing process of a TV-BGA package according to . 
5 an embodiment of the present invention will now be described 
with reference to FIGs. 4. to 5D. FIG. 4 is a flow chart 
which illustrates a manufacturing process of a TV-BGA package 
according to an embodiment of the present invention. . FIGs. 
5A to 5D are a top view and sectional views, which show each 
10 step of the manufacturing process, respectively. 

.A PCB 20 having a circuit pattern 21 and a bonding 
fingers 22 are prepared. The PCB 20 l is provided with a 
/stripe, level, instead, of a unit level.. An,, adhesive tape 23 is 

. coatedr on the: PGB . 2.0 around each of the ubonding ^f ingers 22 . 

- \ 

15 A: material -similar to the adhesive tape 23 ,. instead of the 
adhesive tape. 23, is coated on the PCB 20 (FIGs 4 and 5A) . 

A semiconductor chip 30 is adhered on an area enclosed 
by bonding fingers 22 using an adhesive material 27 by a die 
attach process. Through wire bonding, bonding pads of the 

20 PCB board 20 are separately and electrically bonded to the 
bonding fingers 22 of the PCB 20 by a plurality of metal 
wires 28 (FIGs 4 and SB) . 

In order to seal the semiconductor chip 30, a sealing 
post 24 is adhered on the adhesive tape 23. The sealing post 
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is made from non-conductive material. The sealing cap 25 is 
adhered on an extrusion 24a of the sealing post 24 using an 
adhesive tape 26. The sealing cap 25 is made from non- 
conductive material. The adhesive tape 26 is made of a low 
5 temperature thermoplastic tape or a material similar to the 
low temperature thermoplastic tape. The low temperature 
thermoplastic tape or the material similar to the low 
temperature thermoplastic tape is used to easily adhere and 
to separate the sealing cap 25 to and from the sealing post 
10. 24 (FIGs. 4 and 5C) . 

After attaching the solder ball 32 to a lower, surface of 
■• the PCB 20, by performing a ref lowing and deflux process 
, . ..therefor, the solder ball 32. is tightly adhered . to the lower 
^surface of^the PCB 20. Then, a. plurality, . of . .-TV-BGA. packages 
15 are -manufactured with stripe ^levels. By performing a 
■■ .singulation process for the TV-BGAr packages and separating 
them from TV-BGA packages with unit levels, the TV-BGA 
package is obtained (FIGs. 4 and 5D) . 

A method for manufacturing the TV-BGA package according 
20 to the present invention includes, as stated above, a step of 
coating an adhesive tape on the PCB 20 around each of the 
bonding fingers 22, and a step of mounting the sealing post 
24 and the sealing cap 25. Compared to a conventional .test 
vehicle manufacturing method, the method for manufacturing 
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the TV-BGA package according to the present invention does 
not need an additional process and accompanying equipment 
other than the two steps mentioned above . 

In the TV-BGA package according to the present 

5 invention, the same electric" feature between a test vehicle 
and an applied package is obtained to increase the 
reliability of analysis for picking out defective packages. 
The reason is that the test vehicle and the applied package 
have the same raw materials and structures. 

10 Furthermore, since the TV-BGA package according to the 

present . invention is manufactured . using, a conventional 
technique . and equipment, an additional investment and 
. . .development, are not required : thereby-... providing an economical 
advantage ... . ^^t. a" ^: ^i:. « ... . -b. 

15 -Although a preferred "embodiment of the present invention • 

has been described for illustrative purposes, those skilled 

in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in 

20 the accompanying claims . 



